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BINATSA U P—FFDFvICKo>TC UPILIA LICERDT 1)L — (Trapezoidal Filter) RS
nxg,

DSP OIERIFZND FORIET Y TEMCA Z—MEUIZEDT, mifsVs 7T OIRICHRDDR
DT I ) UESHIERATZFL T/ VY 1 EV D 2RTUE T,
BT 1 II—DIC, IV T« PVT, CFD. BiET 991 UEODMEEEE U C\ET,

FFRBICEBNIC TRV —ofRRe CITE DR ZRIE L. S SRy CEIRBIDLZER &5 E I, &I
PIOURRRSAIV—TY hEEY T — b T O PY TUEDZIL—T Y k (100Kcos M
b =R UEd.

BAA4ACH DVILFF v URIVDSP [& INTDH ADC DTFEAL CEWEL CRD., FICEY 2 —IUEE
FHISEDCENTRECT, ZF v IRIVDIYRTINO, DA VIT VA PIFIAIITIAIRAT
I IR)VF—CRE0BRETICEIRE TSI,

APNSO4X [CIZAC B1TEDC 1 TNbDFET, ACH1TJI3ERZE APNSO4X & FEREET
9, DC & TIZHZE APNSOAXDC Eln AC HA TXDEEHEELT 1Mcps U EDSEHIN T o
TE—REDIRIF—DMREEERD T,

ASE. APNBOAXDC UIUTAHED ICDUVCEBFIDED T,
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L] [ [ [s0s6 (] [0 1] (a0 3] am0l3] [es a [+ (10 ] [aso 1] [mea [ (oo | 7 |5
o | o 2w
£00.0m Z:i = DAC manitor typs
_ wmon ot [ [oreamply
B -200.0m~ Qg
R R M M VR P P v M By
h EEBRE  counts(inean 8] IF]E
3 CH&Z
ON CH {EHaI&,
analog coarse gain  PFOTMT Y, 218 418, 1018, 20 BHSERUET, XHR5EIEDHT
BRICKDFTT, BDRAAIZT )P TENESERSCIBIR LK,
ADC gain ADC DT (FvRIL) . 4096 (TIAI)UE) . 2048, 1024,
512, 256 FrRIVD'SERLET, histogram 25 JOREEIODDERIITS
NEI
fast trigger threshold  FAST 320 « JUYZ(ER UISRIZENSERODS 1 S VD OR%E, i3 digit.

slow risetime(ns)

slow flat top time(ns)

REEEHIIONS 2047 TY, BDAAIRT PPV TENESEIC, 1=
VD20 41 )LD TOREOMDIIREFEDWIREE UIZ FAST 30 1 L=
HRUET, ZORMICT. COREM IR SIEBSIC. 2D ChDiS
IBERENS S I TXORNRD FORIE—7P Y JOiE CORIAERRBRENDS
SVDEESLEY, EICHEES (I ARV ICRERLET, CDR
ENNSBEDE /1 REERUR<IED input total ratelcos) MIEZDCE
(T2, input total ratelcps) L— FERRNS, WiHICEIENIEZ D/
1 AN VDEB XD digit @DISFHELE T, T 74 )b MEEREIL 50digit T
ER

SLOW R 1 IAIDSA X84 L, THD SLOW % (BERY) T+ ILIDLE
([CERET DX TOUHS ENVIFETY, R BIZE TRILF—DERRESHEL VA
2)—"Twv ~IZLE0, RUMBEEEIRIVF—DEIRNDRIL—T Y ~
VLB DENANEIN'DVFT, VPP TDE—F T+ AE 20
~2AXBFERITIZ D TNBDCENBU\D T, UZPPYIORFERD 2 572
EBDS1 X1 ATRUKDBEDEREETLET., T4/ REEEE 800ns
T, TNIFJZPPYIDI T 1EVTHA A0S us [THEHELET,

SLOW R 1 ILADISy by T84 A, THD SLOW R (B T1)L
SO LEEEDOFE T, TUPYTENESDIIHEND GIHTFA) D
NDVFICKDESEDREE. BFDLEDRI CRELET, REBTT
PV TEDNESOIIB LA GISTFH0) BEDO NS 100%T. REE
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WISED2BDEZEZE UET. T 74U REEL 300ns TI., T
BB GI5TAY) ORGE \ISEZ 150ns EBELTNET,

% DSP OL—Tv MIUTDORDL DTN,

slow pole zero

( slow rise time + slow flattoptime ) X1.25

SLOW FM—)ILEOFv )b, SLOW RI«IILIDITS RO PYF -2
— hFEEA—/N\N—Y 21— FECOEEBIICHET D ETERI D EN
TEEI, TI2IVHERET 65 TI, COMEIFHRERECI > TENDFEID
T, 20V \RI)LE MONI lfFEAYDORI-TZ8KLU T DAC 24
DIEAT SLOW RD 1 )LYZERLU T SLOW 22D 1 )LYDIIS ROV ERD
NEBICISDL OISR UE T,

~ rise tihwe flattop,timne

o

4 SLOWXR (GfH) J1IL5

% BEESLOW R 1 IILAICIPIE -3 — DD pole zero H'D>CL VSR WEITTT, CDIHE.
slow pole zero MEEIREDRELND NTBCET, P —Ya— REDOD HRICES ENDE

EB

slow trigger threshold Slow R « LY DIREYSENEDS 1 VD DREE, Ei1ld digit T, E

FEHEHZO NS 4095 TY, T4/ HHEIF40digit TY, COEZLERSE
throughout rate(cps) MIBZ DECATH D/ 1 ALNILKD 10digit F2E =
([SERELET, B LLD MNCERELFT, ERSNIZ SLOW R0« /LY
OFEFICHNT, CORHEUEICTS SIEHFIC, FH5RE UIZEE (slow rise
time + slow flattop time) [CRITRSEEERLET.
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LLD

uLD

TRILF—LLD (Lower Level Discriminator) . &fiild ch TY, CORIE
FOTDch [FNDY ~LEBAL, show trigger threshold ILEADULD K
DINSLWBICSERELE T

TRILF—ULD Upper Level Discriminator) . Efiild ch T, R
KD EDhIFNDY ELFEA. LD KDKREL, ADCHT 1 VKOS
[CFRELET,

mt (ot

1.0k
900.0
800.0-
700.0-
8 600.0-]
@
=
- 500.0]
5
S 400.0
300.0
200.0-

100.04

v on [N
v 2 [~

!
e

0.0

ch

762775 800 825 50 €75 900 925 950 975 1000 1025 1050 1075 1100 1125 1150 1175 1200 1228

ch

& 1..'&‘.“& counts ] J_ﬂ|\' vﬁ n A Wl

5 LLD &ULD Da=Ephl

X FRIFLLD Z2 955, ULD Z 1045 [CRHREUITHITT, LLD KDINSUERDE ULD KDAEL)
EivaralspilaygVANAtaarsl syl A= B

digital coarse gain

digital fine gain

inhibit width( .s)

DAC monitor CH

DAC monitor type

TIFIRICT A V118 218, 418, 818, 1618, 3218 6418, 128
BOSERLET, B« ILIDHE. BOOSIBITERICK > GHES
NZFI., slow rise ime ZAEEHE I DI EIEFDESDLEINNEZ FIEDK
<30, NS<EBETDFEHBENNSLZDFET, COBENZDEF
SLOW 2 1 )LIDNEICIZ DIZEAHEIEE T DMENBDIDFT, slow rise time D
FECENHETEARLET,

TIPS D 7oA T4 VERE LT, SEEHHL 03333 BH'5 18T
9, digital coarse gain [@HRICHIEICERALE T, digital coarse gain &
digital fine gain MFFHEICK D SLOW R 1 )LYDKRSAENEINDDD T, TR
histogram DE—f &R C{FRTEE T,

FSYIRS Y RERETPUTREDU Y MEBEHSONBEEEE, 18
HBED'BD inhibit ESZEADT FICABFCYEL. CORBDHEEITU T A
HEEBHLO ~ 163 us. T IAIVHE 8 usec TT,

DAC 851%Z172 CH&ESEIRUE Y., ERUIZ CH D DAC monitor type T
ER USRI MONI IR FASEHSNZE T,

DAC HHDFEER, DSP WS CRUESNTRIZD OB, EIR UISIEEDIR
FIES%Z MON limFh'57 0708 HLET, COESEZFYORT—TJ TR

BDCEICKD, DSP REF CONFRIAREATESE C= T,

preamp JUPVIESEMD ULIES, WNEIICENDAARCKRT, 5HA
XIRTRILF—UVID 1V MRICRSZF > T \SHDEEER. 7R
—)L PO TR LET.

fast FAST R 1 ILIIES
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0352

slow SLOW RD 1 ILAES, RREERDIN—) L POERECfEA
L&,

CFD CFDMES, CFDAY VDO ZFRIFIC CFD delay Xdfunction
DREREN S C=FXT

CH1 h'oigACHA OIRIF—=ANRD BV (ERRTS L) ZRAUET,

BT RILF—, #EhO DY ~TI, TSIDFEI histogram FTRD

EN RSN T,
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5. 3. advanced 57

CH  advanced config histogram

config

fast func fast fast
szl diff integral
CH1L : nomal |y || (200 [ ] [est [
CHZ nomal | o || (200 [ [ext [«
cH3 :  |momal|y | |200 [ ] et [
cHe @ |momal |y || 200 [y ] |ext [
measurement mode
rezl time v
dlock
internal o
number of CH
4
config
fast func sel
fast diff

fast integral

fast pole zero

pileup rejector

polarity
timing select

CFD function

CFD delay

fast analog

pale pile up timing CFD CFD bassline  fine

zEro rejector  polarity  sslect function  delzy(ns) select gain coupling dc re sl type of AUX signal

o Rl [ore[L] [pos [o] [ero (o] [ozs [ [0 [o] [aute [o|[z00 [&1| [osuferc) [ [re [o]  Awa [Rom-scal,

o K| loFr[o]| lpos [o] [crD o] (025 [o] (20 [o]| [Aute [o]||200 K| [osulerc) [o] [RE [o]]  Auxe [ROIZ-SCA[L

o [+ lorr[o]| [pes [« [ero o] (025 [o] (20 [ ] [aute [o]|[200 14| [osui=rey [ ] [Re [o]]  Auxs [RO-scall

0 | |OFF |ws|| |Pos |ae || [CFD [ || (025 ol (20 |ae| [Aute [y || 200 || [5uleRC) ||| |RC [ Alx4 |ROI4-ZCA |

6 config 57

XZ 2 —Config ZRTUICKR advanced HIRDFEXEDTS, BT

1 DIFERELET, 2 DBRES OFF [C9 2 & CRECEIZERR T D &N

gJeET I,

fast 1ESOERY 1 TEHERLUE T,

nomal  fast diff. fast integral. fast polezero 2R UIZHDIEDTLD
2T,

high nomal CEFSNISRIVICT USBICE e Z LE T, 115 END0OD
BS3FED. I ROBIC 2y I DRIBEER TT,

FAST ZRMnORSOERL, s%Eldext GFL « 20, 50, 100, 200,

FAST REDOBOESR, 2EText GFIL . 20, 50, 100. 200,
FAST Zh—)LEOF v U RIVEESELE T, T4/ NEEIL O TERRERE
T9,

INAIVPyTII D bOFERISEHELE Y, REESNIZIESDIIS
ENOSREIUTTELCIZ2DD/VLRIZ. IRHERDEROE—DEEFR
BRBRBEICTRNFET, SEHEINICRNTIIRES /NNy DTSV R+« T80
F9, TIFIUSBWEICKDCDANRY FEFAT DNV Py TUITD
FETVNET, XIRERDFEIE  ( risetime + flattoptime ) X 125 TC
DEIC 2 DARY OB OEES. UV D hasnNZEd, /\(ILPyTUIT
O FOEENZNEE, input count DEEIHDDICXT L. throughput
count N0 IC72BI2sH. ZDEIFAESLIZNFT,
TUPYIESOBEZERLUE T, pos [FIESHE. neg (FEIHETT,

DA DRV TEFTET DY IV EER,

LET U—F+¢ VP ITwvY (Leading Edge Timing)

CFD DY RI VIS0 3 VAT (Constant Fraction
Disicriminator Timing)

CFD 83RICTuEizaiE I DIZHDEER, 0125, 025, 0375, 05.
0625, O75. 0875 NER,

CFD Eitisidz 10, 20, 30, 40, 50, 60. 70, 80ns N>R,
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N—R 51 IEESTE,
Auto B8) GI#ILE) ,
Hieh SstEBEN—25 VLZEILEEEkESYE

baseline select

analog fine gain PFODDI A T+ VRS, REEHIZ O (X010) 15 255 (X150)
T9Y.,
coupling PFOODNY T IV T EERLUET,
DC MposZE LE A, DC BRI, B0 de re sel TDC
ERUTLIZE0 N,
O5uERC) PFrOJDMHOEZELE T, O5uERC)ERISE. Bikd
dc rc sel TRC &ABRLUTLIZE0 N,
dc rc sel ESWBDIEEEERLFE T, RC T5HAIT 2SI coupling & 0.5u(EeRC)

[CUTLIZE0), DC TsHRIgdimald copling &2 DC [CLTLZE0),

coupling, dcrc sel. analog cource gain MFEDREHSHEIC DU TIE, FRESIRIZSU ),

xX 1 HHHSHE
coupling dc rc sel analog cource gain 15
DC DC x1 SR OFyEE
O5uER0O) RC BE PEFEEERDEHAIOE
type of AUX signal (AT 3) FAST-SCA HEEEICT AUXT H'5 AUX4 imFH'5. SCA

measurement mode

clock

Nnumiber of CH

(Single Ch Analyzer. ROl BEDIRILF—ZEEUCIES) F/2ld fast &
A2IVDD LVTTL ESTDCHDERZLEY, ROFSCA HERUICIHS.
&k histogram AT CH &S & ROI $FHERELE T,

SHAIE— RAEEIR,

real time  FORTEUICHET—S%ZsHAILE T,
ivetme  BREHABSE (UPILIAAETY RY1LADE) D HHOEEL

JEb5EITISSE CEHAILE T,
D0v D= EER,

internal RE2 0w D%{ER,
external  AEDOwWDOEER, BHE COREIDIZSICER,

external ZfEATDHS. T CLK imFIC LVTTL LANIL
25MHz OEZEUIZD 0 v OESEHEL CRIIMEN DN ZET,
FOFEZESN T DA CH #axzn L& T,
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5. 4. config®d7

CH advanced config  histogram

DsP

mode quick scan meas co

histogram v 10000 %
measurement time
99:00:00
« DSP &
mode
measurement time

quick scan meas count

« file &0

histogram save

histogram file path

quiick scan save

quiick scan file path
byte order

unt histogram save quick scan save st save

O O

histogram file path quick scan file path ist file path
Ci¥Data Ci¥Data¥qs_bin C:¥Data¥ist_

byts order kst file number  file name

@ big endan
O ftie endian

7 config 5T

ENFE—FTY, UIHOSEIRLET,

histogram EXRISAE—R, TUPYTHEHESORSE (SLOW F
D1 ILIDKEEBE) ZiRA 4096 D ch ICI8iRL. #EET=RIL
F—. oY FOER IS LAEENS UE T,

list DR RE—R, TUPYITEDESOYIA LRIV TEFSEE
CH&ESZ 1 DDANY FTF—HELUT ERNICPCAT—H
Rk LE T,

auick scan 1Y OAF v E—F, QSG (Quick Scan Gate) TmF/\
LVTTL OB END Ty IEZHSIT DBICE A TS AERYS
IHDE—RTY, RIEEEREE 10ms T, TUPYTED
ESOkEEZE 4096ch ICI&i. EX TS AZERLET,

SHERSRS, S&EETHIL 000000 H'5 480000 TY,

auick scan E— FTOTRIEEDEET. B QSG I IV IESOAND

HEPRTT, REEHIS 1 15 65536 T,

SHAE TESIC histogram A JICRISN TN\ DER I SAT—HZET 71U

CRFELET, D7 MILOREREELRDD 3 —V v ~ICRODET,

histogram £— FIFDHENTI,

EXNTS LTI 71 JVOHEXT \RZRE, hekFHELETRETT,

KERBKCDI 71 B TREFSNDDTIFRL. COIT7AILBEEEICLTY

DI A=V ~MIRDFET,

5l - histogram file path [C C : ¥Data¥histogramcsv. B850 2010/09/01

12 :00 : 00 MFE(d C : ¥Data¥histogram_20100901_120000csv &

VDD P 1ILETT—IRFLET,

quick scan E— FIEF T v OEANDET —HRFEENCLUET, FT v

ZEANNINBEIIT—INRESNETE A

quick scan 7—42 7 1 JLOIRIF) NRZHEXT N2 TRE LK T

FRFSNDI\A FTURR D P IVDI T+« P aBERUK T,

big endian EvIIYVT+ 77V, REUNA FOSRFLET,

litte endian  'J BIVIYT 1 7Y, RMINA ROBSIREFLET, Windows
PC Di%&. HDD N\DESAHNRL TOTSATDFHdRA
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list save

list file path

list file number

fle name

HDBRIHENDDFT,
R ST—8ZT 71 )UREI DNENEHELET, U ME— RERES
DHERTI,
R F—=820 7 JUDAEXT) NRZEERE, HekFELEIRETY,
MERBKCDI 7 1IVETRESNDDTII R, COIPILBEEEICL
TURDD # =V MIZDFY,
5l - list file path IC C : ¥Data¥ist_bin CFRE L. & list file number 7Y
O MiFEld C : ¥Data¥ist 000000bin EV\DT 71 ILETT—IFRFE
BEIBLE T,
UZRF=8D7 71 )UICHIISNDBESORIIBESZRELFI. O H'H
999999 FK T, 999999 AHBACIHS O IC Uty hanZd,
list file path & list file number Z5TICSRICIRESNDIFC D 7 1 )LE &R
L&,
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5. 5. histogram &7

‘ CH [ config | histogram |

22.0k -1

20.0k |

18.0k -}

16.0k -

14.0k -|

RO1 ROI ROIstat ROTend  energy
scA CH ) (V) (&)

don [N 1 [on [of[sserr ez #l|sm
Ao [ 2 [on o esa
Ve [A] 3 [none (o] [677

Jjcas [~ 4 |non 6771|250 1

| 67054 |4 6490 +
+| 307015 |%

7 15823 1
7 [e|1se823 &
7 | 15823 1

aaaan

hid|d| bk
HIHEEE

calibration
ch @ eV keV (O manual

ROI centroid(ch) energy(eV) "z 1345

ROI [w]. 155134 - 8% L g7

RO [v]- 1705.00 - 6490

¥ mapping rcalculation
@ linear ] smoothing
log

0 T
5500 5600

752

NBIF T w2y DR
ROI CH

ROl start
ROl end
ROI-SCA

energy

calibration

T T
5700 5800

1 PEAERT!
T T T T T T T v T T i v &
5300 6000 6100 6200 6300 6400 6500 6600 6700 6900 600 690 ME‘ —I

. HE AP

counts (insar)

8 histogram 57

EXTSLTST, config HTR mode [CT histogram 2R UIZIE.
SHAIPICTRILF—ER IS AERRUET,

DS5DICCHBDERA TS A ERRI DHENDERELET,

ROl (Region Of Interest) ZEAIS CH HFSEERLEI, 1 DDEX
DS NTXTUERA 8 DD ROl Z5EY T,

ROI MBHBHTE, Ef1ldER calbration TEIRUCERTCT,

ROl D& THIE, BfildEi calibration TGEIRUCERTTCT,
ROIBICTESZRE UIcES. DSP 20 MARILED AUXT Hs AUX4
DEIHFHS 1 usec D LVTTL OV wOESEENLET, RO (L AUXT
IwFC. RO [ AUX4 [Cxi L&D,

ZT3 30D FAST-SCA MEEEBITDE. AUXS H'S AUXS HhimT 2
1B TERA 8 DM ROl ZHFHATE., ES&EKUIZ FAST 91X J7T
LVTTL OYwDESEHNTIDCENTRETT,

E—DfIE (ch) DIRILF—BOERZR. MN-KaDiEE 58%eV. Mn-KA®D
158 649%keV ERELET, B calibration ICC ch ZERUCIHE.
ROl ADE—DZ&&EH LZDE—DfI& (ch) E5RE U IRIVF—ENS
keV/ch Zz84 L. HERDOSLHERISER LK,

X BHODENT, FRECH X BDIN) L EEREINET

ch ch (FvR)L) 8firFkm, ROl D FWTM D FWHM 73EDEEfT
[FHERITTZDFT,

eV Bfiikm. 1 DDEXA T SAICRITD2FEDE—D (dhilhy
B EIRIF—ED 2 sHIAEICKD. chBieV [CEDRDIC 1
REF y=ax+b DIEZ a EHF b Z8H U X #ICERELE T, ROl
DFWTM D FWHM 2 EDERIS eV [TTRNFT,

keV BiIFRT. 1 DDERNTSAICHITD 2 i @anE—D (i
IWNE) ETRIVF—ED 2 RRAEICKD. ch HikeV [C73DLD
(C 1 JREFHR y=ax+b OHEE a EHIA b Z&HU X BSEHELE

eV

keV
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Y mapping

smoothing

X axis calibration
Y axis calibration
X EhEaE

Y &b

9, ROl @ FWTM @ FWHM 2EDERTIS keV IT72DFET,
5l : 58525ch ICMn-Ka D 589keV). 642.14ch ICMn-
KB DBA4A9kKeVIN'DIIHES. 2 RIRIEXNaZ 10144, b %=
-23677 EBEEHUET,
manual 1 KEF y=ax+tb ODHEE a EEIF b EBISNIVAERISRREL
XBHCERE LK T, BRI ERISHELET,
TS0DY 8OV YEVITEHERLUET, Y #OINILEEREINET,
linear BHR
log XU
ATV \SZEICHEIRES TR T DDA N—I >V JHEETT,
X sHDETZHEIRUE T,
Y BDERTEERLE T,
X 8 ETED DO U BRI =)V EF v DI DEBEIT—)UTIZDFE
9, FTuOENTEBEIRT—)ILTRLEND, X BORIMEERNENERE
[CTRDFET, RIVMESFCIIRANEEEE I DHEIE. VIRADNA VYEEE
TDIMEDLICEE, DI IFERFI TV wIFTDCETEECEEI
Y 8 ETED DU CBEIRT —ILEF T v DI DEENRT—)UTEDZE
9, FTuOENTEBEIRT—ILTRLZD, Y BORIMEERNENERE
[CTRDFET, RIVEFCIEIRANBEEEE T DHEIE. VIRADNA VYEEE
FDHBEDLICEE. D) wIFEIEHIID v DI TDCETCEE CEHI.
N—YIEENY—)LCTT, ROl SEDIR. TS50 EON—IIVEVIATRS
v U CREITEE T,
=1, DUy DIDEMTD 6 FBEDI— LA UROX—=L7P D EERL
EfTCEET,

o n
] +
L N

¥

(5 (6
O 5T Z—If YRUZ—LT™ RY—L

(1) U A—=NTHATY3V&FRLUT X—AMEEDI
——ETFBT A RIVA LDORED Uy DL, [
BN —L@Eabs)dFTTY—ILa RSy T U

&g—o
2) X-Z—=A XTI > TISIDMREIC =AY
@) Y-Z—A Y #To > TISIDMREIC =AY

@ T1v b=  ZEFDOXROY RT=)VEd>57 L TEFRT—)

B MIMEBUCA-LPIN X=LPD R FBPNRED ) v D UEKT,

B MYPEPVA-b1Y X—=IA VI BPNRED ) v D UET,
INTY=)b, TOv FEDNDATI ST L EREITRECT,
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5. 6. ROI-SCA 18k

FEUIZIZRILF—81H (ROD AICESUISKRSEBADDIGE. CDIEY(IVTT AUXT 15
AUX4 i F Do/ YVAIR 1 usec D TTL OV v OESEHENIDCEN'TRETT,

PC
DSP-MCA

A

Detctor |Preamp

Y

\ TechnoAP

DsP

p»  Counter

JL

10 FAST-SCA #8e

histogram & 2WC ROI CH & ROI start & ROlend Z3&8E L&, L. 778 (SCA) MROI1 5
ROI4 DS, ARSI DY RV ED AUXT DS AUX4 DilmFAXImL L&, ROl CH ICIE
AN CH ZERUFET, ROIstart & ROl end [F ROl DEHZRELE T, Bfiildch TI, FHEE X
—a—Config &20') v DI D E TEREN AR IXESNET,

histogram
ROl ROI ROIstart  ROIend ergy
sca cH
et [FIh 0 fnene [O[7es eller s =
Moz [H]) e [#llom Bifse &
[ cHz oo 2000
Fews [ s nene [0 = 6775 |+
w0 +[aoss 3|1
w0 $Haoms [
w0 s{|a0es |51
«J||o +laoss |31
11 ROl agsE
BHUZOY Y DESIIIUTDEDTY,
R B e e
: : f ; : U
D™ T
B .
.......................... 1—
............................. §
44

Chi I;ZOOmV; 'chgz[ sogum\-‘ M[z.(;ous' A Ch-ji I ;2.16\}
2.00vV  [ch4[ 2,00V
1+~ [~2.04000ps]
12 FAST-SCA #EEC R0V v OEsSHA
XZAYOCHA - JUPYTEDES. CH2 slow. CH4 : AUX I FHHIES
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6. #IREEE

6. 1. BRCEH

(1) Z=ECOHBEDERZ OFF ICUET,

(2) 20YHN\RIVELAN DRI EPC Z LAN T—J)U CERLET.
(3) RAYFVINTEFRBOZEFONICLET,

(4) AHEEOERZONICLET,

(5) PCOERZONICUET,

(6) D0V \RILEDCHT IwFET PV ITENES BRI,
(7 20Y R \RIVEDMONIIHFEAYORI—T &8GR LUE T,

6. 2. FER(T

(1) APTUZ=EEBUET,
(2) CHAHAD., config FT. AT 3h@NIZ option Y TEHEDZEE LUET,

CH config histogram

anzlog fast show showe showi show digital digital
coarse ADC trigger  risetime flat top pole trigger Coarse fine inhibit
ON gain gain threshold (ns) time{ns) zero threshold LLD ULD gain gain width{us)
CH1f - (x10 | || (4096 || |50 || (800 5| |30005| (65 | (90 F| |40 | 4090 (5| |x16 | || (05000 | |8 |
CH2Y - <10 | || [4096 | | |50 |+| 800 (=] 300+ &5 | |40 [+ |40 [+ |a0s0 || =16 || |05000 5| (8 |+
CHIN - |x10 |« || [4096 || (50 |+ (200 || [300f+]| |65 [+ |40 |&]| |40 |+ |a090 || |x16 |« | (05000 || |8 |+
CHall - (%10 | .. || (4096 || |50 [+1| (800 || |3000+| (65 [+ (90 F+| |40 | (9090 F+| (%16 | || (05000 5| (8 |+
cH config histogram
CsP
mode quick scan meas count
histogram iy 10000 |+

measuremsent time

48:00:00 =

13 CH YTV config 5 734EM)

(3) AXZa——Config &0\ v . EEEE1TVET,
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6. 3. JUPYTEHESDOPFTOTANL VIR

REBITHEEHSN TS ADC DFPFOTANL VI BREOT S RLANIVERINS 4Vpp E78o5T
ROFT., TOLYINFHARKIRD X #DITRILF—HICXINg DISSDRSEZ/ \— LU T \dhED
O~ ~\ZR)LD MON I FEAICK o CHER LK T

(1) APTIICT. DAC monitor CH Z& CH1, DAC monitor % pre amp C556E LE T,

(2) CH1IRFICMn-Ka BSkeV) BEIRILF—NBIHRINESEANDLET,

(3) MONImFASENSNTNNDPFOJIESEZAYORI—T CiEala /YL ADFESBEZEHE
=R

(4) ANESOXBIRIF—Ex. sHAIUIZESORSE VhV) EREBDIRILF—L VY
Emax [Cl3. RADDITEHFT,

Emax = Ex X 2/Vh

BIZIE Mn DEE X SROIREESESEAREBNAD L. Ka #R(6.9keV) [CXTINT 2/ YLD
SIEN 200mV THOIEEE. BATRILF—LYIIF 5%KeV ERNET,

(5) FZ. CHATDanalog coarse gain ZEINEBZ DHICKD Vh H'EBEIT D2sHh. TRILF—
LY YBZEEIDENTEEI,

14 Rl RSYIRS Y TPV TEAES. B 1 MONIHFHS0 preamp 1§85
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6. 4. advanced 7D coupling Z DC T:sHAlIg di%a

CH1 ANDOASBIEL T, NEeDEZTTUET,

1)
2
(3
(4
€
(6)

CH AR CH1 M analog coarse gain X1 ICUZEY,

advance A CH1 M coupling & DC [CLET,

advance ¥R CH1 M dc re sel Z2DC [CUET,

CH A DAC monitor CH & CH1. DAC monitor % pre amp E58ELE T,

CH1 I/ \EEN 5D T ) P TENESEANUET,

MONl I/mFDSHEDSNEESEAYDORI—T CERAILE T, ERAISNCESH L2V (5D
K DIC advanced TN CH1 D analog fine gain ZBEELEJ,

[S0-K 30044, hAY52494100: Fri dul 17 13:3300 2020 D30- 30344, MV52434100: Fri Jul 17 13:33:27 2020

CEl]

15 £l FSYIRAULY REITUPYTENES. £2V MUEITRNOTEDRHE L AD
TETCVRL), Bl analog fine gain ZsBRE LT TFL—Y3 Y TBDC T2V M TADTECL)

%O

6. 5. FAST XD« ILY (GFEENSH) T 1 I)LYDE

CH1 ANDADBIEL T, NEeDsEZTTUE T,

1)
2
(3

CH &M DAC monitor CH & CH1. DAC monitor % fast E58E LT,

AHESD MON TiFDSMD fast B 1 )LIESEAYORI—TJChER L&,

advanced YR CH1 M fast diff & fast integral & 20 /23 50 ([SHEL T VL IRD T
1 JLIESEME SN TN B EEERLUET,
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6. 6. SLOWRD 1 /LYDEE

TPV TENMESITTL SLOW ROEREFETTRNET, BFZ7 1LY (Trapezoidal Fitter) M7
IVIVZNLEUT INATSA Y P—FTDF v TRERSNIZ D« ILITOV D3 B0 1 ILYICINE
ISEEL « DORIE « o CU\ofZiEZ. ADC D 100MHz OO0y DICEHIL TEE LUET,

FIL(n)=zn:ZI: DIFF " (j)+ DIFF "™ (i)P
i=0 j=0
DIFF™ =v(j)-v(j—-r)-v{j—(r+ f)}-{j—(2r+ f)}
P =(exp(CLK /t)-1)™
r = risetime
f = flattoptime
w=2r+ f = pulsewidth

N 1 B 1)LY (Trapezoidal Filter)

(1) MONImFZEAYORI—TJIZHEH . DAC monitor CH 5% CH ([D&ER (. DAC
monitor type % slow EERELUE T, AYORI—TCTZDESHEZ DL OHE R LUEKT,

(2) UZPPYIOITAEVITHA NEOL us EUEIBEERIUEHHCI BT slow rise time
Z 800ns ERELFE T, COEIFIRIVF—DoRRECRELET, B<EREITDERDEEHE
SHAINTREE DT I N ITRIVF—DEREENSEHT T, FIEHENRBETDESHENDEITS
WTEMBDZFT, T4/ FEREIL800Nns TI,

(3) slow flattop time ZE8ELE I, T 77/ REEF 300ns TY, *+100ns 2l CI=RILF—
DEFEE HBENR) ZhEsa USNosEE LT,

(4) slow pole zero ZRELE T, COEFEICTSLOW R 1 ILYDIIS FONDDED DA —/ N\—
32— MOP YA —Y 33— AT D ENTRECT, T IV NERES 65 T, #&H:sIC
FOTCERNF IO TAYORI—JIC CREREICRELUFET,

1.00us 3.00Gs/s ra

W47.80 % ‘ ‘:sm points |

16 slow pole zero EEE%

(225 2015]
11:15:51

6. 7. SLOWRRLvY3)lROE

FIFHDIAIEEAZVE (100F2E) &EAND LT throughput rate(cos) Z&381LE T, slow trigger
threshold ZRRICINE< L throughput rate(cos) DRELIRJBEZRDITET, ZDENESE /1
ADBRIZO T, ZOEBELD+3I~F+10FFEITZELUET, T IAIVRREL 40 T,
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7. &t

7. 1. =E

(1) XZa——Config 20"y D UTEHEEAENKELE T, ETE DSPRERNISAT
—SNWHMESNE T,

(2) FIODEEAIUIZER TS NOsHAEREVIENE T SIBEEIA =2 —Clear Z220') v D UET,
TEHMEEFICE R RIS AT Y2 DHaId. XZa—Clear Z220'J v O FITRDEHA
2B UE T,

7. 2. FHABHG

XZa—=Start Z20') w2 UEY, sHAHBHESN. FechSRITSNET,
+  CHEBC CHB8OsHAAORASINE T,

+  aca LED D'sm L&,

+ measurement time ICEHRESERRINRISINE T,

+  real time [CAHESHSENS UITIB@IsEN TR SNZ T,

«  live time [CAMESNSENS UIZ 51 T8940 AW RISNZE T,

«  dead time [ICAESN SIS UIET v RY1 ADFRRSNZE T,

+ dead time ratio [ dead time / real time DEIS (%) H'FRSNZE T,

7. 3. ERNISAE—R

config M mode T histogram &EIR L CGGHAIZBRHE UICIES. NeohS=fTaNnEJ.
+  mode IC histogram EFRMSNET,
+  ROEHC RO s ROIB BstEERNTRICNZET,
«  CHATJ&E histogram Y JICEZ RIS ADRIESNET,

medve [05°1 [v] 1P addrem | 192.168.10.128 mems | Test el (= el oo histogram
cH ROI
CH inputtotal  throughput  input total  throughput pileup dead time | |ROI peak  centroid peak gross gross net net  FWHM FWHM  FWHM PATM messurement real time
Ne. count count  rate(cps)  rate(cps)  rate(cps)  ratio(%) | |No. {ch) (ch) {count)  (count)  (eps)  {count)  (cps) (ch) (%) (V) (V) e
measuremen :05:
CHL : 2.399M  2.345M  7.914k  7.755k 0.000 0.0 | |go1i:1556 1554.79 11316k 428.693k 1.429k405307k 1351k 338 2.214 130.578 241775 | time 00:05:00
CHZ : 0.000 0.000 0.000  0.000 0.000 0.0 ||Rom2:1713 1707.76  3.222k 153.854k 512.847 117.774k 392.580 37.0 2.201 142.853 271.999 | resltme 00:05:00
CHI 1 0.000 0.000 0.000  0.000 0.000 00 |[RoI3: 0 0.00 0.000 0000 0.000 0000 0000 0.0 0.000 0.000 0.000| guicksan o
CH4 © 0000 0000 0000  0.000  0.000 00 (ROM: 0 000  0.000 0000 0.000 0.000 0000 0.0 0.000 0.000 0.000 ""ET:C'”"'
s file size
ROE: 0 000 0000 0000 0000 0000 0000 00 0.000 0.000 0.000| (piy 0.00
ROIE: 0 0.00  0.000 0000 0.000 0000 0000 00 0.000 0.000 0.000
ROF: @ 000  0.000 0000 0.000 0.000 0.000 0.0 0.000 0.000 0.000
ROB: 0 000  0.000 0000 0.000 0000 0000 0.0 0.000 0000 0.000
CH | config | histogram
120k . - . ROI ROI ROIstart  ROIend  energy
: g sca cH (=) (=) (V)
110k CHL 1olem [ [seszz folemas [ofsem [o
CH2 1 (e [ [e2s2 [|eme3 e &
10.0k | CH3 none [w]|-1075 | 308001 4|1 +
a0k cHe 4 |none [o]|-1078 [+ 2s087.3 [4[1 +
5 |none [|-1078 || 157130 |1 %
8.0k | none [w|(-107.9 |44 157131 (441 +
— 7 |nene [ |-1079 [ 157130 1] 1 +
i & |none [w][-1075 Fd| 15713 B[t +
g 80k cslbration
8 ok ©ch @ O kv © manual
ROL centroid(ch) snergy(sV) %=
4.0k —| ROIL [ 155475 - - N
ROI2 - 1707.76 - 6490
. [=]
2ok ¥ masping caleulation
@ linear [E] smoothing
1.0k-| @ log
o — — 5 " T T T R & |
on s me %% Tw W0 me &% oo me o% o oo wn ow e @m0 iy
R HERE  cousneany 810

17 histogram €©— REH8|

31 KASHT O/ I-E-



ENREREEE  APNS504XDC

7. 4. DRAME—E
config 7N mode T list &R U CGGHAIEBIB UIZIBE. FeehS=1aNZJd,

8.

mode IC list EFRmanZEd,
save LED D's3i@i L. file size Byte) ICIREREFEDPD D 71 )LT+ IHRKSNZET,
list file size(byte) [CAMEBSHOD! X ~T—HE2HE LTI 71 JUTIREFEUEBENRAINET,

5. DAvDOAFvUE-F

mode IC quick scan ERmMaNEg,

SHARHERIE QSG IHFADESH OV (LOW LNIL) THRIUEBNL'HDZET,

XZa— Start &2 v . aca. LED Dl UISIRREICTEDET = D 71 IVEER L. QSG i+
ADLVTTL DIESHBERDTET,

QSGIHFAD LVTTL MITH5 EHN T IZEEH U TS High JAREDRE CHA H's CH4A MR =)L
F—RER L. YIBRDIT Y IBHEICT—9% PC Nk U T, PC TG B ULIET—ET 71 )L\
®FELET, I Iy IZEHEITIOEE. FEERE LT auick scan meas. count DEEID E7S
NFEYT, QSGIHFADESD/ YVAEL. BIZIE 10ms SHECTII. High IREEHY 10ms fits. 20
Low JREENRAE 10us EUIZBDE 1 0 (B &UET,

6. BRI

SHAIPICEIETBIESIE. XZa— Stop &0y DOULET, ETESTAEELELET

measurement mode ' real time D' measurement time [CEBET DEEHRIIER T LET,
SEAIPICIEIE T DIZSIFE. XZa1—Stop &0 v UET, ETEsHAERIELET,

save LED BSBKT U,

real time DEHMNELELET,

list file size (Byte) OFEFHIMN=LELET,

auick Scan E— R Tl QSG imFICADSNENEIAND = TT—DRITT+ T L IDEDFORE L
JZ auick scan meas count [CERETDEEHAINYZLE UFET,

=T

XZa—Fie - quit 20w D UET, RS POTNRRSNICE. auit NIV ED ) w D IDER
PIVSHET L BESEATT, KOEERSIS, & TISOMENRIRSNE T,
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9. 721U

o. 1.

(1)

(2

(3

71Uk

ERXETSLT=IT P

AINXEIDDCSV THR M

71L&
7=

&R

Header Zf¢- Calculation 8¢ Status 2 Data BiH5/zNET

[(Header]
Measurement mode Real time
Measurement time SHABSRS, Sfil3M
Real time UPILEA I
Live time ST
Dead time T RSA A
Start Time sHABAGISA!
End Time SHAKR TE5%|
XM CH 8ICIRF., BB =EESINET,
ACG =T
ADG ADCT1Y
FFR FAST %514 XX51 A
FFP FAST Z205v by T51 A
SFR SLOW 251 X851 I
SFP SLOW RD5w kbwTH+1 A
FPz FAST ZM—)LPOFv Il
SPz SLOW FR—=)LEPOF v IL
THR FAST ZALw¥ 3Lk
LLD TITRILF—LLD
uLb TITXRILF—=ULD
OFF 27ty bk
PUR NPy T IV D -
POL A8t
DCG FTIBIWNI=RTAY
™S HAIUTER
CFF CFD O»>0v3Y
CFD CFD 7L+
IHW 1YY Mg
XCHBIICTET
MOD EMFE—F
33
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MMD
MTM
CLS
SCK

[Calculation]
NI RO BICIRE
ROl_ch
ROl_start
ROl_end
peak(ch)
centroid(ch)
gross(count)
net(count)
FWHM (ch)
FWHM
Energy

[Status]

XU CH BICIREF
input total count
throughput count
input total rate
throughput rate

dead time ratio

[Datal

SPAFE—

RpsliSE

D0y DER

WAVE 57200050

ROl DXIRETSOEANF v URIVES

RO BRIBhIE (ch)

ROl #& THI&(ch)

ROI BnE—2 & ch)

ROl EDFINTE (ch)

ROI DA > SEOEAD

ROIBED/ N\ D050 BaZE LSV Y SEOKEAD
ROI ED~+1@édz(ch)

ROI D&l

ROIEADE—=DDIRILF—IE

~—=5ILAD
=Ty tADV
~—=SILADY U=
=Ty bADY LU=
TV YA LEIG

BSFrIRIVDER TS LT—H, RA4096 7.
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9. 2.
1)

2

(3

UART=82 714
D7)V
INAF, Ry RD=D)\A b A= — (EvDIIVF 177>, MSB First) 2zt

T71)IL&
config N ist file path [CSEREULIZD 77 )UNAIC. file number Z O 558 6 HH{YNIULIZEDITTS:

NEY, BRI list fle path [C D¥data¥1234560in. fle number [C 1 EERELLIES.
D¥data¥123456_000001 bin T,

list file size ICENETDE. REFEPDI 71 IV aFHUET, Z0A&. list file number ZBEIT 1 DIED
EFFRUND P IVABSE. 7DD 71 ) URFEMRLE T,

9
1 ARV R&IZD 80bit (10Byte. SWORD)
Bit7/9 64
real time[47.32]
63 48
real time[31.16]
47 36| 35 32
real time[15.4] real time &/ \$1(3.0]
3129 28 16
ZE=E[2.0] PHA[12.0]
15 6|5 2|1 @)
Ze=[9.0] UNIT[3.0] CH[2.0]

18 list 7—9774—Vv k

Bit79 ©'o Bit36 real time, 44Bit, 1Bit &2 10ns
RAGTRBSRSH 48 B3R (48 B5=2% * 10ns)

Bit35 N'5 Bit32 real time EE/) ¥, 4Bit. 1Bit &2 0625ns

Bit31 1'5 Bit29 ==, 3Bit

Bit28 1'o Bit16 PHA (Z&f® . 13Bit. 0105 4095 ZfEH.

Bit15 ©'S Bite Z=E=, 10Bit
BitS 5 Bit2 11—y &S, 4Bt A=y 130 A=y ~16(d15
Bit1 H'5 BitO CH&S. 2Bit. CH1 30, CH4 (£ 3,
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9. 8. DAYDRAFv>IT—59IP71IL

BRIIAR? T I TOA v DI RF v VT EREUCIHEED I 7 U TI, KPTUZEFRET. D
VY RICTTRHEED S D+ v D AT v VT =SB UIIZEDT —FFAERERDE I, IVY R
OsFEMIS. Bt 1OV RYZa7P)b) Z23RUET,

1)

(2

(3

71U

NAFURR EvITIUT 1 PUEEE BIVIYT 177, sHRIBINEREIC K DERNTEE
TY, &7 )L configini R Config 2233 M ByteOrder [CHRUYT. O DESIFEY
DIVFT«PU A ORI BIVIYT+ P2 T,

271)&

config &M quick scan file path [CERE ULIZ D 71 )UINRITIZDZE T,

FERR

Bit15 5)
RUN Number 3\

SHAER N

F o RILK

> DAV A

bl
Ed

I —

No.1 CH1 4096 16bitAD >/~
No.1 CH2 4096 16bitADI >
No.1 CH3 4096 16bitAD >
No.1 CH4 4096 16bitADI >+

No.2hBNo.N-10 —_ omn
CHAN'BCHAD AN )L >®T 580

No.N CH1 4096 16bithAD > b
No.N CH2 4096 16bithD > -
No.N CH3 4096 16bitAD Y b
No.N CH4 4096 16bithD Y k )

19 DAY IRF o IT—I Do S

D NyH—Ep
7—5’7 71 )VODFEEERE 20 /N1 |,
RUN Number HIES, ONHB5 65535, 2/,

° D-I-/,\J@;& N D-I-/,‘J@Rﬁzo 1H5 65535, 2 /¥ k.
 FeRILE FrRIL (EY) #. BE4096, 2/ k.
« Tl 141
@ T—’S’“B

ARD BV FPRIL (EY) SO 23
© TYYA AIEHAEEEF v RIVEICKDTZ,

5l : FHADEAERR 8000 ENIHE.
262,144,020 )\ k= =20 )\+ £4+4096 Fv+=R)LX2 /o = X4CHX8000 @

36 KASHT O/ I-E-



ENREREAE  APNS04XDC

(4) #% FTY3V) DOV LERIESR

Bit15 0
RUN Number \

TSN

F RV

> DS —Bf

ki
5

I —

No.1 CH1 Input 32bit7AD Y
No.1 CH2 Input 32bitA7>
No.1 CH3 Input 32bitA™D>
No.1 CH4 Input 32bithD> +
No.1 CH1 F+RILE 32bithD > k
No.1 CH2 F v RIVE 32bit NI/
No.1 CH3 F v RILEL 32bit DI +
No.1 CH4 F v RILEL 32bithD > k

No.2HSNo N-10) —
CHAMMBCHADINpUTE 2R L > Q7 —~Bb

No.N CH1 Input 32bit A/
No.N CH2 Input 32bitA>/
No.N CH3 Input 32bit 3>/
No.N CH4 Input 32bitHI>/ k
No.N CH1 F v RILE 32bithD Y
No.N CH2 F v RILE 32bit I
No.N CH3 F v RILE 32bithI Y
NoNCH4 F v RILE 32bitho v - |

20 (AT3) NOVEERIRE D1 vD2AFvIT—9I 7 )UEE

Q@ NwAH—Ef
T—=II 741 )LDFEEERE 20 /N1 |,
* RUN Number E7ES, 0565535, 2 /31~
- EHAICE N sHAOER, 1 H'5 65535, 2 /3 ~,
- FeRILE FeRIL (EY) #, 4006, 2048, 1024, 512, 256, 2 /\1
[
. Ffm 14 /N1 |~
@ 5L
* Input QSG i+ High OEDADADY R, 1 FeRIVECD 4 )81 ~,
o AR IV 1FeRIL (EY) HD 4 )31

. TS AEHAEEEF v RIVMC LD TE,
B ERAIEENEASO00 B, F+=/LEN 4096 DISS.
524,416020 /¥ |k = 20 /3 ~+ ( (4 /XA FXACH) + (4096 FrRILX4
JNA X4CH) ) X 8000 @
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10. F3OWYa—-F10T

10.

1. BRIS—DRETD.

FREBSETZIE A Z 1 —config [T connection error TS5—H'T 58, R RDO—2ODE Ui
TUVRVTEEED®BNFET, COEE. MUTFEERLET,

1)

2

€C))

4
€S))
(6
2,
&
(2

FCEIRIODIERY D 77 )L configini A IP D' 19216810128 EE8ESN. [Systeml 203>
DEN— FESHREDERDERSN TR, A7T ) %ES)L T IP Address DRINTEL
HdIC AR UE T,

[System]

PCConfigPort = 55000
PCStatusPort = 55001
PCDataPort = 55002
DevConfigPort =4660
DevStatusPort = 5001
DevDataPort = 24

SubnetMask = "255.2552550"

Gateway = 192168101

PC MRy O —DIERNAEES 155t CERREN' EDNATER LXK T, AMEESDT I 1)U MR
EIFIUTRD&ENTY,

PP7ErLUX 19216810128

HIRY RO 2552552550

FTIAINT—=FDOx1 192168101

UDP #2550 PC BINIESN— FESHBRS U CL\D, COIBSISEERIOER D 71U
configini A Port [CBINESZEZE LI,

1 —YRvy MT—J)UHUEFHSN TV \DIRRECERZE ON [CUET,

IVY RTJOYVTRCIT ping OVY RESETUAMESE PC WYBIE TN EtERLE T,
AHESSDEREANBE L. BE ping IV FEETLET,

D1 )LAEEY D MO p A V=202 =)LV & OFF ICUET,

PC DR —TJi3ENEEIMEEZERICON [CLET,

J—FPCIREDIZE. HEiR LAN #EEEENC LXK,

10. 2. OVYRIS—HRETD

ATV 3AVOEEREICLD. ANEEED D 7 — DT PEFP T )T— 3 VORBHENED D DT VEL)
BENBDET, BT TRENEHELIES),
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10.

3. ERARTSADRRSNR)

X Z 1 —Start 2547 U CE histogram Y 7D S IIHIERTHIVN BE. M TNOsE#ERLE T,

1)
2
(3

4
€,

(6)

e,

histogram & plot ON [CCCH1 Z ON IC58E L& T,

inout total rate(cps) & throughput rate(cos) DY U TN OMER LK T,

DAC monitor CH Z CH1 [Z. DAC monitor type % pre amp ICLC. preamp DiZEHY)\
IIIEDAZIZZDET, 2V (AMQ #RiHH AR TV \BH EERLE T,

DAC monitor type % fast ICUTFAST 27 1 JLIDIESHEHSN T \DHEER LK T,
DAC monitor type Z slow ICLC SLOW F D 1 JLADESHEHSN TV \dHEER UL
ER

fast trigger threshold X0 slow trigger threshold DBV NS I EZDAEZT I /2D E T,
input total rate(cps) & throughput rate(cos) DAY FERZHS. 100 H'5 30 <50\FK
TEEE NIBENSEE LU TNE, 2 DD rate HYaL N MIEBEDITTRELUET,
OSODXepEY syt ) v O LU TH—RRT—)UC UKD,

10. 4. PPRUREEELICL)

BUARD THEREEE APGS107 IB8&G IP 77 FURESESA 22RUTIESl), MIFESIHRSI
B FTHRBNSHOELIZS0,
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WSO/ I-E-
{3 © T312-0012 WMRVIZEBNTHHRE 2976-15
TEL. : 029-350-8011  FAX :029-352-9013

URL : htto//wwwitechno-apcom e-malil : info@techno-ap.com
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